Preface

Scope of This Volume
The solubilities of binary systems of C 5 -C 36 hydrocarbons with water, heavy water, and seawater were reviewed in 1989 in Volumes 37 and 38 of the IUPAC Solubility Series. 1, 2 Because solubilities of hydrocarbon-water systems are of considerable importance and widespread interest among several groups including industrial and environmental chemists, because the earlier volumes are now difficult to obtain and nearly 20 years out of date ͑for most systems, compilation ended in the mid-1980s͒, and because a new technique of data evaluation has been developed, the decision was made to revise and update this work as a new volume. This new work incorporates the compilations prepared for the original version ͑with correction of typographical and other errors where such have been discovered͒ and contains new compilations based on recent and previously overlooked reports, and new evaluations for systems where two or more independent measurements of solubility have been reported.
The revised work is volume 81 in the Solubility Data Series and will be published in 12 parts as listed below. To the extent allowed by the available data, this volume treats mutual solubility. That is, data for both the solubility of a hydrocarbon in water and water in that hydrocarbon are compiled and evaluated together, when available. For a few systems in Parts 2, 3, 5, and 10 , mutual solubility data with heavy water (D 2 O͒ are also included. Solubilities of hydrocarbons in seawater are grouped together in Part 12. A variety of units for the expression of solubility have appeared in the primary literature. For the purpose of comparison the compilers of this volume have, so far as possible, expressed all original results in terms of mass percent and mole fraction as well as the units reported by the original investigators. Where conversions have been made, these are attributed to the compiler and the source of any auxiliary data not provided by the original investigators ͑such as hydrocarbon or seawater density͒ is specified. Definitions of mass percent and mass fraction as well as their relationship to other commonly used measures of solubility are given in the Introduction to this volume.
Experimental methods for determining hydrocarbon water solubility can be categorized as either synthetic or analytical. One widely used synthetic method is the cloud point technique, in which one component is titrated with the other until turbidity or its absence is observed, depending on the direction from which equilibrium is approached. With careful temperature control and adequate stirring, it is possible to cross back and forth over the end point several times and obtain precise results by averaging. The method is only applicable if both components are liquids at the temperature of the experiment. In a modification of the synthetic method precisely measured amounts of the two components are sealed into a glass ampoule, which is then heated or cooled as necessary to determine temperature of solubility by observation of the cloud point. In this variation the system pressure at which solubility is observed is unknown. However, since the effect of pressure on solubility is generally small, it is often ignored.
In the analytical method a saturated solution, either of hydrocarbon in water or water in hydrocarbon, is prepared and its composition is determined. When water is the continuous phase hydrocarbons are determined by a variety of techniques with gas chromatography and optical spectrometry being common. When the hydrocarbon is the continuous phase water is almost always determined by the Karl Fischer method. The success of the analytical technique is critically dependent on the preparation of a saturated solution, which can be difficult especially for high molecular weight hydrocarbons whose water solubility is very low. The presence of only a small amount of the minor component adsorbed to surfaces or in the form of colloidal droplets can significantly influence the results obtained. This can lead to major positive systematic errors. For the best hydrocarbon in water measurements it is necessary to ensure that the water used is free of dust and other particles since sorption of hydrocarbons to surfaces can be significant. One measure of the presence or absence of small particles is the Tyndall Effect. If a saturated solution is prepared by shaking the components together, it is important to ensure that particles are not formed and again the Tyndall Effect is useful. Unfortunately, lack of experimental detail in some published reports makes error evaluation difficult. As an alternative to shaking or stirring components to achieve equilibrium, some workers have used a ''generator column'' in which water is passed through a bed of glass beads or other inert support which were previously coated with the hydrocarbon component. To establish that saturation has been reached, the generator column pathlength is increased until the concentration of hydrocarbon remains constant. Users of this volume are advised to be aware of potential sources of error in these measurements, especially for systems where only one or a few measurements have been made or when solubilities are very low.
This volume is the result of a careful search of the chemical literature. The goal of that search was to include all published data for the systems indicated in the title. Each evaluation includes a closing date for the literature search of that system, usually January 2003 or later. In spite of these efforts, some published measurements may have been missed. The editors will appreciate having their attention brought to any overlooked source of solubility data.
Procedures Used in Critical Evaluation
When each system is evaluated separately the estimation of data quality can be difficult. For example, plots of solubility against temperature from two studies of the same system can yield two smooth but disagreeing curves, for which the source of the systematic difference is unclear. In other systems, only few experimental points are available. Moreover, solubilities in hydrocarbon water systems are very low and consequently even small experimental errors may lead to substantial relative errors in measured solubilities, which in some cases reach 100% or more. To help clarify these uncertainties this work presents a new approach to the critical evaluation of the solubility data of the hydrocarbon-water systems by the calculation of ''reference data'' using smoothing equations that incorporate solubility information from many systems. The calculation of reference data consists of two steps:
͑1͒ Approximation of solubilities of hydrocarbons in water with a smoothing equation described in the next section. This equation depends on the hydrocarbon properties but contains also empirical coefficients. The same values of these coefficients are used for mixtures of n-alkanes, branched alkanes, cycloalkanes, and unsaturated hydrocarbons in water. They are derived from simultaneous regression of the hydrocarbon solubility data. ͑2͒ Liquid-Liquid Equilibrium ͑LLE͒ calculations yielding solubility of water in various hydrocarbons. The input data for these calculations are the hydrocarbon in water 443 443 IUPAC-NIST SOLUBILITY DATA SERIES solubilities predicted with the smoothing equation. The LLE calculations use an equation of state ͑ESoC͒ modified to account for the role of hydrogen bonding in solvation. 4 -6 In these two steps an extensive body of experimental data is described with a few adjustable parameters providing an additional framework for comparison of experimental data and help in the recognition of systematic error. The hydrocarbon solubilities calculated from the smoothing equation and the calculated water solubilities are used as the reference data in evaluations. Maczynski and co-workers [3] [4] [5] have described the calculations and examples of the evaluation of data.
Derivation of Reference Data for Solubility of Hydrocarbons in Water
The mole fraction of hydrocarbon in water (x 1 ) along the three-phase equilibrium line is related to the heat of solution of the hydrocarbon (⌬ sln h).
Minimum solubility (x 1,min ) occurs when ⌬ sln hϭ0, which is generally observed near room temperature (T min ). Thus, linear dependency of ⌬ sln h on temperature can be expressed as follows:
where ⌬ sln C p is heat capacity of the solution. Introducing this expression into Eq. ͑1͒ upon integration gives Eq. ͑3͒.
Solubility of a hydrocarbon depends on the size of the cavity in the water needed to accommodate the dissolved molecule. This size is proportional to the excluded volume (b) of the hydrocarbon. Here the Redlich-Kwong Equation of State ͑RK EoS͒ is used and b is calculated from critical temperature (T c ) and critical pressure ( P c ) with Eq. ͑4͒:
It was found ͑see Maczynski and co-workers 4, 5 ͒ that both ln x 1,min and (⌬ sln C p /R) depend linearly on b. The relation for ln x 1,min was obtained from experimental points shown in Figs. 1 and 2. They were selected from available hydrocarbon solubility data measured in the vicinity of the minimum where ln x 1 Ϸln x 1,min . An abundance of data allows estimation of x 1,min more accurately than solubilities at other temperatures. As shown by the figures the solubility at minimum can be approximated with Eq. ͑5͒:
where L is number of -bonds in the molecule, e.g., Lϭ1 for alkenes, Lϭ2 for alkadienes and alkynes, and Lϭ4 for alkadiynes. When Lϭ0, Eq. ͑5͒ describes minimum solubility of n-alkanes, branched alkanes, and cycloalkanes shown in Fig. 1 . The line in Fig. 1 The standard error of Eq. ͑5͒ is obtained from the variance-covariance matrix in the least squares method is as follows:
where
is useful for identification of outlying experimental data not only at the minimum but also at other temperatures, because the corresponding experimental points should lie on a curve going through ln x 1,min predicted with Eq. ͑5͒. Therefore, this equation is a point of departure for the next stages of the evaluation. For hydrocarbons investigated here the coefficient ⌬ sln C p /R in Eq. ͑3͒ is proportional to b:
The value of c 3 was obtained by regression of the solubility data for alkanes with Eq. ͑3͒ where T min ϭ298 K for cyclic •mol, ͑8a͒
Maczynski et al. 4 and Góral. 5 have provided details of these calculations. The validity of Eq. ͑7͒ is illustrated in Fig. 3 .
The hydrocarbon solubilities calculated from these equations are called here ''reference data.'' It should be noted, however, that Eqs. ͑5͒ and ͑7͒ may not be appropriate outside the range of experimental data that were used for establishing of these equations. Their accuracy can be estimated with Eqs. ͑6͒ and ͑8b͒. For example, if one assumes Lϭ0, then at TϭT min from Eq. ͑6͒, one obtains the standard error s(ln x 1,min )ϭ0.032 for bϭ100 cm 3 •mol Ϫ1 and s(ln x 1,min ) ϭ0.045 for bϭ200 cm 3
•mol
Ϫ1 . If one assumes Lϭ2, then the corresponding values of s(ln x 1,min ) are 0.073 and 0.080, respectively. At higher temperatures accuracy is lower but even for bϭ200 cm 3 •mol Ϫ1 , Lϭ2 at Tϭ500 K value of s(ln x) does not exceed 0.10, which corresponds to 10% of the calculated hydrocarbon mole fraction. For evaluations presented here it is assumed that data are in good agreement with the reference data when the difference between experimental and reference data does not exceed three times the standard error. Taking upper limit of the relative standard error equal to 10% we specify the experimental solubilities differing from the reference data more than 30% as ''doubtful.'' If at least two experimental points from different sources but measured at similar temperatures, agree with the reference data within the 30% limit, these points are ''recommended.'' If the experimental points for given systems are measured by one laboratory, they are ''tentative,'' even if they agree with the reference data.
Derivation of Reference Data for Solubility of Water in Hydrocarbons
Reference data for the solubility of water in a hydrocarbon were calculated by a method developed by Góral. 6 This method ͑EoSC͒ is based on the RK EoS with an added term, which accounts for hydrogen bonding. Application of the EoSC for water systems is described in Maczynski et al. 4 and Góral. 5 The input information for this LLE correlation is the solubility of hydrocarbon in water, calculated with Eq. ͑3͒, where ln x 1,min and (⌬ sln C p /R) are calculated with Eqs. ͑5͒ and ͑7͒. The output is water solubility (x 2 ) in the hydrocarbon as a function of temperature. The experimental solubility of water was used only at the beginning to fix parameters in the model of the association.
The calculated results were compared with experimental data in Maczynski et al. 4 and Góral. 5 The conclusion is that the calculated solubilities of water in alkanes can be used as reference data up to about 60 K below three phase temperature.
For alkenes three systems measured by the same laboratory over a wide temperature range have been reported. The reference data agree well with these experimental data up to about 60 K below the three phase critical temperature but more data are necessary to draw a definite conclusion. Unfortunately, for other unsaturated hydrocarbons solubility of water is reported only up to about 330 K. In view of the accuracy of the experimental data, the agreement between the reference and experimental data is very good but outside of this range the reference data should be treated with care.
Standard error of the water solubility measurements was estimated with the equation:
where ln x 2,exp is logarithm of the experimental mole fraction of water in a hydrocarbon and ln x 2,EoSC is the corresponding value calculated with EoSC using n parameters in the model of association. The summation goes through m experimental points. For alkanes mϭ148, nϭ4 and s(ln x 2,exper )ϭ0.27. Using these values, the average standard error of the reference data was estimated with the equation:
͑10͒
Eq. ͑10͒ yielded: s(ln x 2,EoSC )ϭ0.044. A somewhat larger value was obtained for unsaturated hydrocarbons. This good agreement is partially caused by the fact that the calculated water solubility is relatively insensitive to errors in the hydrocarbon solubility used as the input data. Nevertheless, to be conservative the same criteria as those listed in previous section were adopted for the recommended, tentative, and doubtful data. For convenience of the user the solubility data predicted with EoSC were approximated with Eq. ͑11͒ proposed by Economou et al.
Originally T r ϭT/T 3c , where T 3c is three phase critical temperature. In most cases, T 3c is not known, therefore instead of T 3c an adjustable temperature T 0 is used in Eq. ͑11͒. The range of applicability of Eq. ͑11͒ is the same as those listed above for EoSC. 
Experimental Values
The solubility of cyclopentadiene in water at room temperature was reported to be 0.0103 mol•͑1͒/L sln.
͓According to a footnote in the paper the experimental data were apparently obtained by J. Cambray ͑presumably unpublished observation͒ but experimental details are given in the paper.͔ Assuming a solution density of 1.00 g/mL the corresponding mass percent and mole fraction ( x 1 ) The solubility of cyclopentene in water at 25°C was reported to be 535 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, x 1 , calculated by the compilers are 0.0535 g͑1͒/100 g sln and 1.41ϫ10
Ϫ4
.
Auxiliary Information
MethodÕApparatusÕProcedure: Source and Purity of Materials:
In a 250 mL bottle, 10-20 mL of 
Variables: Prepared By:
One temperature: 25°C
M. C. Haulait-Pirson and G. T. Hefter Experimental Values
The solubility of cyclopentene in water was reported to be 8.978
͑It should be noted that although the authors states that the solubility refers to ''water''-the context in the paper is ambiguous and the data were probably obtained in 0.001 mol/L HNO 3 solution.͒ Assuming a solution density of 1.00 g/mL the corresponding mass percent and mole fraction x 1 solubilities, calculated by the compilers are, respectively, 0.0611 g (1)/100 g sln and 1.62•10
Ϫ4
Solubility data are also presented as a function of temperature in various salt solutions.
Auxiliary Information
MethodÕApparatusÕProcedure:
Source and Purity of Materials:
15 mL of the aqueous medium was equilibrated with 1 mL of ͑1͒ by mechanical shaking in a thermostated glass burette. After settling ͑judged visually͒, 5 mL of the aqueous layer was withdrawn and the ͑1͒ content was determined by titration with bromine using standard procedures.
͑1͒ Prepared by dehydration of cyclopentanol and then washed, dried, and fractioned. Purity ͑not specified͒ was determined by chromatography.
͑2͒ Not specified. Estimated Error: Temperature:
Ϯ0.05°C.
Solubility: not specified.
A. MACZYNSKI AND D. G. SHAW
Components:
Original Measurements: 
Auxiliary Information
10 mL of ͑2͒ were placed along with 4 -10 drops of ͑1͒ in 10 mL serum bottles, which were then tightly capped, and placed in the rotating basket and rotated for 24 h. The bottles were then hand shaken to remove ͑1͒ droplets from the stoppers and then replaced in the bath with the tops down for an additional 24 h. The solute concentrations were determined by use of a flame-ionization gas chromatograph. Many details about equipment, operating conditions, and calculation are not given in the paper. All the experimental and reference data are listed in Table 2 . Since only one experimental data point is available at each temperature, no data can be recommended. The experimental and reference solubility data for ͑2͒ in ͑1͒ are listed in Table 3 . The data of Pavlova et al. 
͑1966͒.
Variables: Prepared By:
One temperature: 25°C A. Maczynski, Z. Maczynska, and A. Szafranski
Experimental Values
The solubility of 2-methyl-1,3-butadiene in water at 25°C was reported to be 642 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, x 1 , calculated by the compilers are 0.0642 g (1)/100 g sln and 1.70ϫ10
Ϫ4
Auxiliary Information
Source and Purity of Materials:
In a 250-mL bottle, 10-20 mL of ͑1͒ was vigorously shaken for 1 h, or magnetically stirred for 1 day, with 200 mL of ͑2͒ at 25°C. The bottle was set aside for 2 days to allow droplets of undissolved ͑1͒ to separate. Absence of emulsion was checked microscopically. A sample of the hydrocarbon-saturated water was withdrawn with a Hamilton syringe and gas liquid chromatographed in conjunction with a flame-ionization detector. ͑1͒ Phillips Petroleum or Columbia Chemical; used as received.
͑2͒ Distilled. Estimated Error: Temperature:
Ϯ1.5°C.
Solubility: 10 mg ͑1͒/kg͑2͒ ͑standard deviation of mean͒.
Components:
Components: Prepared By:
A. Maczynski, Z. Maczynska, and A. Szafranski
Exerimental Values
The solubility of 1,4-pentadiene in water at 25°C was reported to be 558 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, .
Auxiliary Information
Source and Purity of Materials:
In a 250-mL bottle, 10-20 mL of The solubility of 1-pentyne in water at 25°C was reported to be 1570 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, 
Auxiliary Information
Source and Purity of Materials:
In a 250-mL bottle, 10-20 mL of 
Auxiliary Information
Source and Purity of Materials:
A generator column method was used as described in DeVoe et al. 1 and May et al.
2
A column was coated with an organic liquid by pulling about 2 mL of liquid through the clean dry support ͑Chromosorb W-HP͒. A saturated solution was generated by pumping water into the inlet of the coated column and was then analyzed by glc. The column was thermostated by pumping water from a bath through a column
jacket. An average of at least three measurements is reported.
͑1͒ Source not specified; purity Ͼ99 mole% checked by high-temperature glc.
͑2͒ Source not specified. as well as reference data are listed in Table 5 . All the data are shown Fig. 4 .
The data of Groves, The reference solubility data for ͑2͒ in ͑1͒ were obtained by the Evaluators by the method described in the Preface ͑Sec. 1͒ and expressed by the equation: The experimental and reference solubility data for ͑2͒ in ͑1͒ are listed in Table 6 . All the data are in poor agreement with the reference data and are doubtful.
Rejected Data
In the opinion of the evaluators uncertainty exists as to whether the solubility measurements reported by Krzyzanowska and Szeliga 8 are independent data. The data reported by Gill et al. 7 lack sufficient information to justify evaluation. Therefore these data are rejected. ͑1͒ Not specified. ͑2͒ Not specified. Estimated Error:
Not specified. 
͑1966͒.
Variables: Prepared By:
M. C. Haulait-Pirson
Experimental Values
The solubility of cyclopentane in water at 25°C was reported to be 156 mg ͑1͒/kg sln, (0.0156 g/100 g sln͒.
The corresponding mole fraction, Source and Purity of Materials:
10 mL of ͑2͒ were placed along with 4 -10 drops of ͑1͒ in 10 mL serum bottles, which were then tightly capped, and placed in a rotating basket and rotated for 24 h. The bottles were then hand shaken to remove ͑1͒ droplets from the stoppers and then replaced in the bath with the tops down for an additional 24 h.
The solute concentrations were determined by use of a flame-ionization gas chromatograph. Many details about equipment, operating conditions and calculations are given in the paper. High-temperature solubility work was carried out in the ovens of the gas chromatograph. The solutions were contained in 75 mL double ended stainless steel sample cylinders. Modified Micro Linear Valves sealed the bottom of the cylinder and allowed syringe access to the solution during sampling. The sample is then transferred to the gas chromatograph equipped with dual flame ionization detectors. Many details are given in the paper. 
Variables: Prepared By:
One temperature: 20°C
A. Maczynski and Z. Maczynska Experimental Values
The solubility of water in 2-methyl-2-butene at 20°C was reported to be 0.0435 g(2)/100 g sln. The corresponding mole fraction, x 2 , calculated by the compilers is 1.69•10
Ϫ3
Auxiliary Information
Source and Purity of Materials:
Component ͑1͒ was introduced into a thermostated flask and saturated for 5 h with ͑2͒. Next, calcium hydride was added and the evolving hydrogen volume measured and hence the concentration of ͑2͒ in ͑1͒ was evaluated.
͑1͒ Not specified. ͑2͒ Not specified. Estimated Error:
Not specified.
Components:
Original Measurements: Assuming a solution density of 1.00 g/mL at all temperatures.
Compiler's note: Although the data have not been measured in pure water the low concentration of the added acid is unlikely to cause the olefin solubility to differ markedly from that in pure water. Further solubility data are given in the paper for 0.05 and 0.1 mol/L HCl.
Auxiliary Information
15 mL of the aqueous medium was equilibrated with 1 mL of ͑1͒ by mechanical shaking in a thermostated glass burette. After settling ͑judged visually͒, 5 mL of the aqueous layer was withdrawn and the olefin content determined by titration with bromine using standard procedures. 
͑1͒ Prepared by dehydration of t-amyl
͑1966͒.
Variables: Prepared By:
Temperature: 20°C-60°C
A. Maczynski Experimental Values
Solubility of 2-methyl-2-butene in water t/°C 
Auxiliary Information
Source and Purity of Materials:
The solubility of ͑1͒ in ͑2͒ was determined by glc. The solubility of ͑2͒ in ͑1͒ was determined by the Karl Fischer reagent method.
͑1͒
Source not specified; better than 99.7 mass %. ͑2͒ Doubly distilled. Estimated Error: Temperature:
Ϯ0.1°C.
3-Methyl-1-butene
Components:
͑1966͒.
Variables: Prepared By:
Experimental Values
The solubility of 1-pentene in water at 25°C was reported to be 148 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, x 1 , calculated by the compilers are 0.0148 g (1)/100 g sln and 3.80•10
Ϫ5
Auxiliary Information
Source and Purity of Materials:
In a 250 mL glass bottle, 10-20 mL of ͑1͒ was vigorously shaken for 1 h, or magnetically stirred for 1 day, with 200 mL of ͑2͒ at 25°C. The bottle was set aside for 2 days to allow droplets of undissolved ͑1͒ to separate. Absence of emulsion was checked microscopically. A sample of the hydrocarbon-saturated water was withdrawn with a Hamilton syringe and gas liquid chromatograph in conjunction with a flame-ionization detector. ͑1͒ Phillips Petroleum or Columbia Chemical; used as received.
Solubility: 7 mg ͑1͒/kg ͑2͒ ͑standard deviation of mean͒.
2-Pentene
Variables:
Prepared By:
Experimental Values
The solubility of 2-pentene in water at 25°C was reported to be 203 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, x 1 , calculated by the compilers are 0.0203 g (1)/100 g sln and 5.21ϫ10
Ϫ5
Auxiliary Information
Source and Purity of Materials:
In a 250 mL glass bottle, 10-20 mL of 
Variables: Prepared By:
Experimental Values
The solubility of 2,2-dimethylpropane in water at 25°C was reported to be 33.2 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, x 1 , calculated by the compilers are 0.00332 g (1)/100 g sln and 8.30ϫ10
Ϫ6
Auxiliary Information
Source and Purity of Materials:
In a 250 mL glass bottle, 10-20 mL of All the experimental and reference data are listed in the Table 9 . The data of McAuliffe, The experimental and reference solubility data for ͑2͒ in ͑1͒ are listed in Table 10 . The data of Black et al. 1 at 293 K, Englin et al. 
IUPAC-NIST SOLUBILITY DATA SERIES
Rejected Data
In the opinion of the evaluators uncertainty exists as to whether the solubility measurements reported Krzyzanowska and Szeliga 7 are independent data. Therefore these data are rejected.
References: 
Variables:
Temperature: 6°C-21.8°C
M. C. Haulait-Pirson
Experimental Values
Solubility of water in 2-methylbutane at a total saturation pressure of 1 atm 
Auxiliary Information
The method described in Joris and Taylor   1 in which tritium oxide acts as a tracer, was used. Air saturated with radioactive water vapor was bubbled through the ͑1͒ sample until saturation was attained. Dissolved water was separated from ͑1͒ by absorption on calcium oxide. The tritium was transferred in the counter through equilibration with ethanol vapor.
͑1͒ Ohio State University under an American Petroleum Institute Project; purity not specified; used as received.
͑2͒ Not specified.
Estimated Error:
Solubility: a few percent ͑type of error not specified͒. Component ͑1͒ was introduced into a thermostated flask and saturated for 5 h with ͑2͒. Next, calcium hydride was added and the evolving hydrogen volume measured and hence the concentration of ͑2͒ in ͑1͒ was evaluated ͑1͒ Not specified. ͑2͒ Not specified. Estimated Error:
Components:
Experimental Values
The solubility of 2-methylbutane in water at 25°C was reported to be 47.8 mg ͑1͒/kg sln, (0.0478 g (1)/100 g sln͒.
The corresponding mole fraction, x 1 , calculated by the compiler, is 1.19ϫ10
The same value is also reported in McAulifffe.
1,2
Auxiliary Information
Source and Purity of Materials:
In a 250 mL glass bottle, 10-20 mL of ͑1͒ was vigorously shaken for 1 h, or magnetically stirred for 1 day, with 200 mL of ͑2͒ at 25°C. In the case of shaking, the solution was allowed to stand for 2 days to permit separation of small The solubility of ͑1͒ in ͑2͒ was determined by glc. The solubility of ͑2͒ in ͑1͒ was determined by the Karl Fischer reagent method.
͑1͒
Source not specified; better than 99.7 wt %. ͑2͒ Doubly distilled. Estimated Error: Temperature:
Components:
Auxiliary Information
Source and Purity of Materials:
The solubility of ͑1͒ in ͑2͒ was determined by gas chromatography. The solubility of ͑2͒ in ͑1͒ was determined by the Karl Fischer titration. 50 mL of ͑1͒ together with 50 mL of ͑2͒ were placed in a 125 mL Hypovial closed with a Teflon coated rubber septum and placed in a constant-temperature water bath. The system was stirred magnetically for 24 h or was kept in the bath without stirring for at least 7 days before samples were taken for analysis. Details of the analysis are given in the paper. ͓7732-18-5͔ L. C. Price, Am. Assoc. Pet. Geol. Bull. 60, 213
͑1976͒.
Variables: Prepared By:
M. C. Haulait-Pirson
Experimental Values
The solubility of 2-methylbutane ͑1͒ in water ͑2͒ at 25°C and at system pressure was reported to be 48 mg ͑1͒/kg ͑2͒.
The corresponding mass percent and mole fraction, Analyses were carried out by glc using a Hewlett-Packard model 5751 gas chromatograph with dual flame ionization detectors. Many details are given in the paper. All the experimental and reference data are listed in Table 11 and shown at Fig. 5 . The recommended and tentative data are shown in Fig. 6 . ͓7732-18-5͔ G. Barone, V. Crescenzi, B. Pispisa, and P. Quandrifoglio, J. Macromol. Chem. 1, 761
͑1͒
͑1966͒.
Variables:
M. C. Haulait-Pirson
Experimental Values
The authors report a value of 0.00103 mol ͑1͒/L ͑2͒ for the solubility of pentane in water at 25°C. This value is the experimental one multiplied by 760/P, where P is the partial pressure at ͑1͒ over ͑2͒. Pϭ508 mm Hg.
The solubility of system pressure calculated by the compiler is 6.88ϫ10 The saturation was carried out by bubbling the vaporized
͑1͒
into the solution and letting an excess of the condensed
stand in contact with the aqueous phase for more than 12 h at 25°C under gentle shaking. 0.20 mL samples of ͑2͒ saturated with ͑1͒ were taken with a calibrated syringe and injected into the chromatographic column packed with 15% of poly͑propylene glycol͒ on chromosorb. A gas chromatography unit having a tungsten wire katharometer as detector was employed. More details are given in the paper.
͑1͒ RP product, C. Erba, Milan; chromatographically pure. ͑2͒ Not specified. Estimated Error: Temperature:
Ϯ0.02°C.
Solubility:
Ϯ4% ͑type of error not specified͒.
Components:
Original Measurements: Source and Purity of Materials:
The method, described in Joris and Taylor   1 in which tritium oxide acts as a tracer, was used. Air saturated with radioactive water vapor was bubbled through the ͑1͒ sample until saturation was attained. Dissolved water was separated from ͑1͒ by absorption on calcium oxide. The tritium was transferred in the counter through equilibration with ethanol vapor.
Estimated Error:
Solubility: a few percent ͑type of error not specified͒. 
References
Comments and Additional Data:
Upper critical solution temperature: 351°C at Pϭ340 atm. The uncertainty in the CST is about 2°C and that of the corresponding pressure about 10 atm.
Auxiliary Information
The cloud point method was used. Measurements were carried out in a 100 mL stainless-steel cell. The cell was loaded with 15 g ͑2͒ and brought to temperature. Mixing was started and ͑1͒ was injected, until either a cloud or a small portion of a second phase appeared at the top of the cell. Then mercury was injected to change the pressure, more ͑1͒ was injected and the procedure was repeated. 
Variables:
One temperature: 16°C
M. C. Haulait-Pirson
Experimental Values
The solubility of pentane in water at 16°C was reported to be 0.060 ml ͑1͒/100 mL sln or 0.036 g(1)/100 g sln.
The corresponding mole fraction, x 1 , calculated by the compiler is 9.0ϫ10
Ϫ5
Auxiliary Information
Source and Purity of Materials:
In a stoppered measuring cylinder pipetted volumes or weighed amounts of ͑1͒ were added with shaking to 50, 100 or 1000 mL of ͑2͒ until a completely clear solution was obtained at the experimental temperature.
͑1͒ Source not specified; commercial grade; used as received. ͑2͒ Not specified. Estimated Error:
Components:
Variables: Prepared By:
A. Maczynski Experimental Values
The solubility of pentane in water at 20°C was reported to be 0.7 g(1)/L͑2͒. The corresponding mass percent and mole fraction, x 1 , calculated by the compiler are 0.07 g(1)/100 g sln and 1.7ϫ10
The assumption that 1 L slnϭ1 kg sln was used in the calculation.
Auxiliary Information
Source and Purity of Materials:
About 100-500 mL ͑2͒ was placed in a glass cylinder and 10-50 mg of an insoluble indicator was added and ͑1͒ was microburetted until the indicator floated to form a colored thin layer on the cylinder wall 2-3 cm above the liquid layer. After each drop of ͑1͒, the mixture was vigorously mixed for 0.5-1.5 min.
Components:
Variables:
M. C. Haulait-Pirson
Experimental Values
The solubility of pentane in water at 25°C was reported to be 38.5 mg ͑1͒/kg sln, (0.0385g/100 g sln͒.
The corresponding mole fraction, x 1 , calculated by the compiler, is 9.6ϫ10
Ϫ6
. The same value is also reported in McAuliffe. The solubility of ͑1͒ in ͑2͒ was determined from gas-liquid equilibrium measurements in the ternary system pentane-water-methane at 32 atm. In an apparatus described in Rogov et al. 1 No more details were reported in the paper ͑1͒ Not specified. ͑2͒ Not specified. Estimated Error:
Not specified. The saturation vessel is drawn in the original paper.
͑2͒ was saturated with ͑1͒ via the vapor phase: a few drops of ͑1͒ were put on the bottom of a tight-fitting flask containing a small flask filled with water. Complete saturation was reached by shaking overnight in an upright position. Samples were taken from the aqueous solution with a microsyringe through the septum and injected into the gas chromatograph equipped with a flame ionization detector. The gas chromatographic conditions are described in the paper.
͑1͒ Phillips pure grade. ͑2͒ Tap water was refluxed for 8 h in the presence of KMnO 4 and KOH and distilled. The whole process was repeated once more. Estimated Error: Solubility: error given above ͑90% probability interval͒.
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Components:
The solute concentrations were determined by use of a flame-ionization gas chromatograph. Many details about equipment, operating conditions and calculation are given in the paper. 
Variables: Prepared By:
Temperature: 25°C-149.5°C
F. Kapuku
Experimental Values
Solubility of pentane in water at system pressure T/°C High-temperature solubility work was carried out in the ovens of the gas chromatograph. The solutions were contained in 75 mL double ended stainless steel sample cylinders. Modified Micro Linear Valves sealed the bottom of the cylinder and allowed syringe access to the solution during sampling. The sample is then transferred to the gas chromatograph equipped with dual flame ionization detectors. Many details are given in the paper. With the assumption of a solution density of 1.00 g/mL, the corresponding mass percent is 0.0040g (1)/100 g sln and the corresponding mole fraction, x 1 , is 1.0ϫ10
Ϫ5
Auxiliary Information
The equilibrium distribution was attained after shaking for 10 min the thermostated reactor containing ͑2͒ and the ͑1͒ vapor.
After being allowed to stand for 10 min, equal calibrated volumes of samples of the gas and solution were introduced by a syringe into a special cell for the removal of ͑1͒ by blowing, built into the gas line of the chromatograph and the partition coefficient ␣ was determined as the ratio of the areas of the peaks of the substrate arising from the two phases.
͑1͒ Not specified. ͑2͒ Not specified. Estimated Error: Solubility: Ϯ10% ͑estimated by the compiler͒. 
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